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CONTRIBUTIONS TO A KNOWLEDGE OF THE
ANATOMY AND DEVELOPMENT OF THE
MARSUPIALIA.

No.. Tue GENITALIA OF SARCOPHILUS SATANICUS (Q).

By T. THomsoNn FrLy~NwN, B.Sc., LEctrurer 1N Brovoay,
Uxtversity oF Tasyavia.

(Plates xxvi.-xxxi.)

ITutroductory.—The specimen of Savcophailus satanicus, of whose
genital organs this communication is a description, was forwarded
to me throngh the kind offices of Mr. J. E. C. Lord, of Hobart,
in August, of last year. I wish also to express my indebtedness
to several other gentlemen, notably Mr. W Stops, and Dr. J. S.
C. Elkington, for their endeavours to obtain specimens for this
work., This is the only female which T have as yet obtained,
and I had originally intended that its description should wait
until further specimens bad come to hand; theincreased scarcity,
however, of these animals, together with the discovery of a
number of interesting and significant points in the morphology
of the genital organs, has influenced me to publish the results
earlier than otherwise would have been the case. Portions of
the paper can as yet be regarded only as preliminary notes.
This is due, in the first place, to scarcity of material, and, in the
second, to an unfortunate lack of original communications and
papers in Tasmania. T have had to depend on my friends,
especially Professor Haswell and Acting-Professor Johnston, of
Sydney, to remedy somewhat my deficiencies in this respect, and
I here take the opportunity of thanking them sincerely for the
help they have given me.

Description of specimen.—The specimen was a full-grown
female, with three fairly advanced young in the pouch. All had
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been dead for two days. The pouch-young were fixed entire in
corrosive- sublimate- acetic-solution, the genital organs of the
mother in picro-sulphuric seclution. In this latter case, on
sectioning, it was found that what blood there was in the vessels
had hardened so much, that it was only with extreme care and
difficulty that sections could be cut at all. The hopeless gapping
of the razor-edge, with consequent damage to the sections, is well
indicated in Tig.10.

The present paper consists of two parts. One is a description
of the genital organs of a pouch young measuring 65 mni. in
greatest length, not meant to be exhaustive, but merely for com-
parison with the adult organs; the other contains an account of

the adult genital organs.

i. ON tug GENITAL ORrGANs OF A 65 MM. Poucu-YouNG oF
SARCOPHILUS SATANICUS.

Faternal featwres of embryo.—Measurements: H.L. 33-5mm.;
suout to root of tail (along dorsal curvature) 90 mm.; tail 20-5mm.;
arm 25 mm; leg 21 mm.; foot 10 mm,

Body seemingly naked, but really covered with minute, very
fine hairs; of the general hody-hairs those on top of the head,
snout, and back are rather longer than others. There are well
developed vibrisse(8 mm. in length); there are about eight strong
hairs above the eyes, and twenty in a patch below and behind
them. On the shut and united eyelids, eyelashes are fairly well
developed. A small bundle of eight or nine specialised hairs is
placed on a small elevation on the postero-internal side of the
arm. The leg is devoid of special hairs. The lips are quite
united, as well as the eyelids. The ear-pinna is quite free, and
directed backwards. The umbilical scar is almost obliterated.
The marsupium consists of two contiguous deep sacs, with teat-
rudiments. Clitoris visible, and external. Limbs well developed;
fore-limb with five clawed digits, first shortest, third and fourth
longest, second and fifth equal and intermediate; hind-limb with
four equal toes.
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The embryo seemingiy corresponds, in age, with the late
mammary fetus of Zrichosurus vulpecula, tigured by Broom(2,
Fig.14), of which he says it “differs but little in its character
from the adult.”

Genital Organs.

These are shown in Fig.2. TIn external
appearance their arrangement is similar to that of similar organs
in the adult(Fig.1). The ovaries are small, compressed, oval
bodies, quite smooth, with a length of 2 mm., and a breadth of
15 mm. Stretching back from the ovaries are visible the two
genital cords, containing the Miillerian ducts and vestiges of the
Woltlian ducts, here confined to a short, blind passage from the
genital cord, through the mesoarium, and ending blindly in the
substance of the ovary. The genital cords pass back to meet
dorsally to the bladder. Between the Miillerian ducts pass the
ureters, to enter the bladder; and shortly after this, there is
formed, for a short distance, what Hill(3) has called, in the adult
Perameles, the urogenital strand, containing as it does the vaginal
portions of the Miillerian ducts and the urethra. A little behind
this, however, the two Miillerian ducts open into the urogenital
sinus, which is directly continunous with the urethra. DMost of
the cylindvical mass of tissue, then, seen in Fig.2, posterior to
the bladder, is not urogenital strand, but the enclosing tissue of
an extremely long and narrow urogenital sinus. It measures
6 mm. long, by an external width of from 1-2 mm.

Microscopic Structure.~-The O varies: sections show that
the differentiation into primitive ova and follicular cells is just
in progress. The Miillerian ducts are contained in the
genital cords. Each duct is a fairly convoluted tube opeuing,
in front, into the abdomen by the ostium abdominale tubze, and
behind into the urogenital sinus. The anterior portion of the
duct has an average breadth, in section, of 0-072mm. The
uterine portion of the duct is much enlarged to form the anlage
of the uterus. This enlargement is not visible externally. When
the two genital cords come together dorsally to the bladder,
where the two cords almost completely fuse, the two Miillerian
ducts rem_aiu quite distinct, separated by a wall of connective
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tissue averaging 0-19 mm. in thickness. Farther back(Fig.4),
the Miillerian ducts(Lvag.c.) are now seen to diverge gradually,
but between, is a mass of connective tissue(z) which soon remains
stranded between them, as shown in Fig.5, where the Miillerian
ducts(Lvag.c.) are now seen to be still more separated. This
deeply staining mass of connective tissue(z) gradually disappears
in sections, lasting, all told, through 80. It is the indication, in
the embryo, of the future median vaginal cul-de-sacs (and pos-
sibly of a portion of the pseudovaginal passage), passing, as it
does, backwards from the point where the Miillerian ducts begin
to diverge posteriorly.

Fig. 4. Fig. 5.

The two Miillerian ducts now approach one another, and cowme
to lie parallel in the narrow cylinder of tissue continuous with
the connective tissue enclosing the urogenital sinus, and known
as the urogenital strand,  Each measures on an average 0-057mm.
in diameter. Twenty-eight sections after the disappearance of
the connective tissue(z), they open into the urogenital sinus, as
shown in Fig.6.

The urogenital sinus has a very definite lumen, with a number
of longitudinal grooves; two of these are dorsal or dorso-lateral,
one is ventral, the others are ventral or ventro-lateral. The two
lateral vaginal canals open into the right and left dorsal grooves.
Owing to an accident, the whole of the clitoris could not be
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sectioned. The portions seen, however, showed the median
septum, and the two lateral septa, with a semicircular mass of
erectile tissue arranged round the latter, much as is found in
the adult Phascolarctos.
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Fig. 6. Fig. 7.

il. ON THE ANATOMY OF THE GENITAL ORGANS OF AN ADULT
FEMALE SARCOPHILUS SATANICUS, WITH THREE ADVANCED
PoucH-Youxe.

Ezternal appearance of the Genital Organs.—The genital
organs are shown in Fig.l. They comprise two ovaries, two
Fallopian tubes, two uteri, the median vaginal apparatus, two
vagine, and a long urogenital sinus. A general glance at Fig.1,
and a comparison of the figure with Hill’s drawing of the genital
organs of Perameles(3,Fig.1) would give rise to the impression
that in Sarcoplalus, as in Perameles, there is present an elongated
strand of tissue, the so-called urogenital strand. But this is not
so. Sections show that the long cylindrical mass of tissue(w.s.)
seen in Fig.1, is almost entirely the wall of an elongated
urogenital sinus, only the most proximal portion of this tissue
representing the urogenital strand. But there is an important
point of agreement between the genital organs of Perameles and
Sarcophilus, which needs to be fully emphasised; in both we
have, in the adult, a condition of the genital organs characterised
by Hill(3) as “persistently embryonic,” inasmuch as the posterior
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portions of the Miillerian ducts, together with the median vaginal!
apparatus, remain permanently embedded in the tissue extend-
ing between the median vaginal canals and the urogenital sinus,
—the persistent genital cord.

Another point, to which I wish to draw attention here, is the-
sharp division of the uteri into body and neck. In the figuve
(Fig.1) the bodies of the uteri can be plainly seen(r.ut.). The:
canals leading posteriorly from these gradually converge and
meet. They are the uterine necks, and, just after meeting, each
presents a distinct os, which in this case does not project into-
the cavity of the corresponding median vaginal cul-de-sac, but-
into a short canal continuous with the unterine neck, which itself
leads to the median vaginal cul-de-sac, and which, for the time
being, I have named the median vaginal neck.

The Ovaries(Fig.1,r.0v.) are situated in the abdominal
cavity, some distance in advance of the pubic symphysis. They
ave somewhat compressed oval bodies, with the long axis oblique-
to the long axis of the animal. In this specimen, they measure
in length 7:5mm., in breadth 5 mm. The surface is almost
smooth and finely granulated. The direction of the long axis of
the ovary to the long axis of the animal is by no means constant
on different sides of the same animal, as Fig.l indicates. In
Perameles the ovaries are situated dorsally to the uteri. In
Sarcophilus they are placed well in front (distant about 10 mwm.).
of the uteri. The ovaries are widely separated from one another,.
and are fully visible in the natural condition of the parts.
Between them stretches the median, united portion of the broad.
ligament.  To this, the ovaries are attached by thickened
upward invaginated portions.

Of the ovaries of Perameles, Hill says, “. . . they lie enclosed,
together with the fimbriated openings of the Ifallopian tubes, in
peritoneal pouches formed by the broad ligaments. The pouches.
lie dorsal to the uteri, and open posteriorly by wide apertures.
into the dorsal uterine fossa.”(3)

In Sarcophilus, on the other hand, the ovaries are not con-
tained in any pouches, but are fieely and fully visible from above.
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However, immediately behind the ovaries there is a downwardly
directed pouch-like invagination of the broad ligaments, 4 mm.
in depth. The mouth of each invagination is directed upward
and mesially. Tn the outer wall of this invagination run the
ovarian ligament, and aiso the round ligament for a portion of
its course. These two ligaments arise from the uterus in such
close combination as to form a single ligament, the two shortly
separating.

The Fallopian Tubes(Fig.l, £¢.) are rather peculiar in
not being greatly convoluted. They are thin, but well defined
tubes sharply marked off from the uteri behind, and extending
almost in a straight line, without any great convolution, forward
to become expanded and fimbriated. The fimbriz only slightly
invest the ovary. In their course between the ovaries and uteri,
the Fallopian tubes have to pass through the above-mentioned
pouches, dipping down in the anterior wall traversing the floor,
and rising again before each expands to form the uterus.

U teri.—These(Fig.1, »ut.) have a peculiar shape, which,
however, is quite comparable with the shape of the similar
organs in Llerameles. Each is many times longer than wide, and
is divided into two portions, a “ body” and a “neck.” The two
portions are quite sharply and distinctly marked off from one
auother. While in Perameles ““ the two bodies of the uteri lie
with their mesial surfaces in apposition, except anteriorly where
they are separated over a short part of their extent and connected
by the common median portion of the ligamenta lata”(3), in
Sarcophilus they are completely separated from one another by a
considerable space occupied by the common forward and median
expansions of the broad ligaments. Each body has, in external
view, the inner side flatter in shape than the outer; and in section
the uterus is subtriangular, with the flat inner side perpendicular,
and the dorsal and ventral surfaces meeting at a somewhat blunt
angle on the outer side of the uterine body. The dimensions of
the uterine body are, length 14 mm., greatest breadth 6 mm.

Microscopic Structure of the Uterus.—This is

similar to that described by Hill, for Perameles(). The serous
71
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layer is practically uniform in thickness(0-08 mm.) except at the
two points where the broad ligaments become continuous with
it, where it is much thickened. Within the serous layer is
the muscular layer composed entirely of plain, circularly
running fibres.  Blood-vessels pass from this layer into the
mucous layer, and penetrate to a point just below the inner
epithelium.  The mucons layer is characteristically disposed.
On the two sides where the broad ligament becomes continuous
with the serous layer, the mucosa is much thickened, forming
two large cushion-like projections into the lumen of the uterus,
measuring in thickness 1'1 min.; on the dorsal and ventral sides
of the uterus, however, the mucosa becomes much reduced in
thickness, measuringonly 0-19mm. The uterine glands, even at this
stage, are somewhat smaller than in the virgin Perameles, having
a very small lumen, measuring from 0:016 mm. to 0-035 mm. in
diameter. The mucous membrane is covered by a colummnar
epithelium measuring, in thickness, about 0-027 mm.

Uterine Necks.—These(Fig.1, ut.s.) resemble externally
the Fallopian tubes. Each is quite distinet from the uterine
body. Internally the surface of each uterine neck is raised into
folds and ridges. Each neck ends in a distinct os, some distance
anterior to the point where all the ducts become Dblended into
one mass. The two necks approximate, and run side by side,
separated by a wall of connective tissue 0-506 mm. in thickness,
which, further back, decreases, by further approximation of the
necks, to 0-476 mm. Kach os is extremely well defined, and of
large extent, differing markedly in this respect from the similar
structure in Perameles.  The os of the left uterus extends through
eighty sections of medium thickness.

Median Vaginal Apparatus.—This consists, on each
side, of a median vaginal cul-de-sac, which is quite distinet from
its fellow of the opposite side, and separated from it by a thick,
complete partition-wall.  The right median vagina is considerably
larger than the left. The whole arrangement of the median
vaginal apparatus is irregular. Each of the median vaginal
cul-de-sacs is a large, irregular chamber of no detined shape. The
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method of entry and exit of the ducts leading to and out of each
median cul-de-sac, varies on each side, and seems to be arranged
on no settled plan.  Leading from the uterine necks, posteriorly
to each os, is a fairly wide canal, which is, seemingly, quite
distinct, in this specimen, frora the median vaginal cul-de-sac.
This is to be regarded as aun anterior portion of the vaginal
section of the Millerian ducts, which has not entered iuto
the formation of the cul-desacs proper. Pending further
enquiries into the relationship of this canal in the virgin, I have
called it, for the time being, the median vaginal “ueck.” The
vaginal necks on either side have a quite different arrangement.
On the left side, eighty-three sections beliind the point where the
os ends, there appears, a short distance outside the left vaginal
necks, a couple of small cleft-like openings which soon coalesce
and enlarge, forming an irregular chamber, the left median
raginal cul-de-sac. The shape of the chamber is indefinite, but
it is lined by a well marked epithelium, the cells of which contain
large rounded nuclei. Further back the arrangement is as seen
in Fig.8. The left median vaginal cul-de-sac is now a long, low
chamber, from which, on the outer side, is being separated off a
portion to form the lateral vaginal canal, this being recognised
by the longitudinal foldings and corrugations in its walls. This
latter soon becomes separated from the left median cul-de-sac as
a distinct duct. Just anterior to the sections shown in Fig.8,
there has appeared, on the inner ventral side, a number of
irregular spaces which soon coalesce to form the large, irregular
chamber shown in Fig.8(rm.v.c.). The position in which these
spaces first appear, is at the inner lower angle of the chamber
(r.m.v.c.) shown in that figure. The point of exit of the right
lateral vaginal canal is shown by the foldings appearing at the
lower outer angle of this chamber. = Soon the right lateral vaginal
canal becomes quite separated from the corresponding median
cul-de-sac of that side. The irregularity of the whole arrange-
ment can beseen if it be noted that, in the case of the left median
vaginal cul-de-sac, the so-called median vaginal neck enters it
from the 2nner side, while the lateral vaginal canal exits from
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it on the outer side; on the right side, the median vaginal neck
enters the cul-de-sac from its outer side, and leaves it by the outer
side.

The peculiar and irregular arrangement indicated here, points
to one of two conclusions.

(i.) That, in this Marsupial, the median vaginal cul-de-sacs are
not present in the virgin, and that they are mechanically caused
by the resting of the embryos in their course outwards; or,
which is more probable,

(ii.) That the enlargement of the median vaginal cul-de-sacs, if
present in the virgin, is not a result of conception, but a mechan-
ical result of the passage of the embryo itself.

Of these, the first is virtually disproved by the presence of
the epithelial lining to the median vaginal cul-de-sacs.
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We have now in section, therefore, two median vaginal cul-de-

sacs lying side by side, but separated by a fairly thick wall,
which becomes still thicker further back. Posteriorly the median
cul-de-sacs terminate blindly in irregular spaces similar to those
in which they began. There is no sign of any inter-commnnica-
tion between the vaginal cul-de-sacs, the intervening partition
being quite complete and unperforated. A study of Fig.9, some
sections behind Fig.8, shows that this form exhibits, in common
with Perameles, that primitive arrangement in which the posterior
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portions of the Mullerian ducts remain permanently embedded
in the persistent genital cord of the embryo. In the position
where the median vaginal cul-de-sacs disappear, there remains,
-occupying the central portion of the cord, a mass of deeply
staining tissue, in the lateral portions of which the lateral vaginal
canals are enclosed. Sectioning further back, the lateral vaginal
canals are found to diverge and lose connection with this central
mass of tissue. They soon come to lie at the surface, and the
central, deeply staining mass has become of rhomboidal shape,
as shown In Fig.9, where are also seen, between this mass and
the lateral vaginal canals, the inpassing ureters.

The divergence of the lateral canals is still greater in Fig.10,
somewhat hehind Fig.9, and the central mass has still further
changed its shape, as shown in the figure. After the ureters
have entered the bladder, the lateral vaginal canals quickly
converge, to enter the short cylinder of tissue continuous
externally with the wall of the urogenital sinus, and correspond-
ing to the urogenital strand of Perameles. The lateral vaginwe
now come again into relation with the central mass, and, shortly
after this, become quite obliterated without any lumen. These
closed canals can be seen
to come into relation with
the urogenital sinus. The
deeply staining mass above
spoken of(z) represents the

path of the pseudovaginal
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. L which extend through a
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sections. At the anterior
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vaginal canals at the point where these canals become' >
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obliterated, A section in this region is shown in Fig.11, where
the obliteration of the canals can be well seen. In Fig.12, the
portion of the urogenital sinus into which the lateral vaginal
canals would open in their functioning condition, is shown. Its
irregular and torn shape will at once be noted. Tt should be
compared with Fig.(, showing an exactly similar section of the
urogenital sinus of the embryo. The urogenital sinusis extremely
long, measuring 42 mm. in length. Tt opens into the cloaca on
the ventral side. The clitoris is bifid at the extremity, and
attached throughout nearly its whole length.

The cloaca is a large, well marked chamber. A pair of anal

glands is present,
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Fig. 11. Fig. 12,

Parvturition.—The arrangement of the urogenital organs.
in Sarcophilus points to the fact that parturition occurs through
the medium of a direct median passage which is only temporary,
but the track of which is shown by the elongated mass of deeply
staining, connective tissue situated axially in the persistent
genital cord. Throughout the greater part of its extent, the
passage becomes obliterated, but here and there the traces of it
can be seen; and, at the posterior end, the obliterated remuins of
the lateral vaginal canals come into relation with the urogenital
sinus, along a long, dorsally situated, deep fissure which, in my
opinion, is undoubtedly caused by the breaking of the embryos
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from the pseudovaginal passage into the sinus.  There is evidence
of a considerable tearing and breaking of the tissues in this region.
Figs.11 and 12, representing sections through this region in the
adult, should be compared with Figs.6 and 7 of the similar
regions in a well advanced pouch-young. In Figs.6 and 7, the
urogenital sinus is of definite contour, and the lateral vaginal
canals(Miillerian ducts) are quite open, definite canals plainly to
be seen entering the urogenital sinus. In Figs.ll and 132, the
urogenital sinus is seen to be considerably torn and partially
filled with corpuscular débris.  The dorsal fissure shown in Fig.12
comes into divect relation, in the section, with the left vaginal
canal., There is also noticeable in this region a considerable
quantity of extravasated blood. The obliteration of the hinder
ends of the lateral vaginal canals, in my opinion, can only be
cansed by the embryos meeting them in their course backwards
and outwards. and actually tearing them away, or so compressing
them that they lose their identity. Although in the specimen,
the young are fairly well advanced, yet the lateral vaginal canals
have not been able to regain their fuuctional condition. Repair,
then, must be exceedingly slow, and for a considerable time after
parturition the lateral canals must be functionless, as carriers of
the spermatozoa. Suach a condition of the lateral canals, con-
sequent upon parturition has, so far as I know, never yet been
noted for any marsupial.

General Remarks.

Thongh conclusions drawn from the result
of an examination of one specimen are, in many cases, apt to be
premature, yet Sarcophilus presents, in the morphology of the
female genital organs, a number of features of special interest, to
which it is necessary that attention be drawn.

The arrangement of its female genital organs is undoubtedly
primitive—the presence of the persistent genital cord, the com-
plete separation, even after parturition, of the median cul-de-sacs,
the large and definite cloaca all prove this—but whether it is as
primitive as such a forin as Perameles, is not so capable of proof.
There is, on the one hand, an absence of any specialised structures,
such as the larger vaginal ceca of Perameles; but, on the other,
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the presence of distinct ora separating the uterine and vaginal
segments of the DMiillerian ducts, and an elongated urogenital
sinus are points in which the genital organs of Sarcophilus are
relatively more advanced than those of Perameles. At present,
I will content myself, for the purposes of this paper, with merely
briefly pointing out above these points, reserving discussion, at
a greater length, for the future, when a larger number of speci-
mens have been examined.
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EXPLANATION OF PLATES.
Reference letters.

bl., bladder—b.lig., broad ligaments (anterior common expansion)—cl.,
clitoris —fim., fimbrie—Lvag.c., lateral vaginal canal—Z.m.v.c., left mediar
vaginal cul-de-sac.—op., opening of lateral vaginal canal into urogenitad
sinus—puv.p., pseudovaginal passage—r.m.v.c., right median vaginal cul
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de-sac—r.ov., right ovary—r.ut., right uterus—uf.n., uterine neck—ur.,
areter—u.s., urogenital sinus.

Note.—The text-figures are tracings of Figs.4-12, and each is numbered
according to the figure from which it is taken. Figs.4-12 are reproductions
of photo-micrographs of sections, taken with Leitz’s apparatus, using
incandescent gaslight.

Plate xxvi.

Swrcophilus satanicus.
Fig.1.—Female urogenital organs of adult, from dorsal aspect { x 1).
Fig.2. —Genital organs of 65 mm. mammary fetus (female), from the dorsal
aspect ( x 2).
Fig.3.—Mammary feetus, measuring, in greatest length, 65mm.( x about 1}).
Plates xxv.-xxxi.
Figs 4-12. —See explanations in the text, and also text-figures.

The Meeting concluded with an exhibition of very interesting
lantern-slides, shown by Mr. A. R. McCulloch, illustrating the

experiences of a naturalist during a recent visit to the New
Hebrides.

SPECIAL GENERAL MEETING.

DeceMgir 21st, 1910.

Mr. C. Hedley, F.L.S., President, in the Chair.

Business : to elect an Auditor for the forthcoming audit, vice
My, F. H. Rayment, F.C.P.A., who is eligible for re-election; and
who is recommended, by the Council, for election (in accordance
with the provisions of Rule xvi.).

No other nominations having been received, the President
«leclared Mr. F. H. Rayment duly elected.



